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positions and therefore only a function of the variables by which the states of the bodies M and N are separately specified.
This may be proved exactly as in § 62, and the truth of the statement depends on the axiom there enunciated.
(2)  The ratio 2VV for two systems M, N, is equal to the corresponding ratio 2V #' for  any  other  two  systems M', N!,  of which M1 is in thermal equilibrium with M and N f is in thermal equilibrium with N.
For if 2Vv> TM'N' combine a direct Carnot's cycle between M and JV with a reversed cycle between Mr and Nf so that the work generated in the former cycle is absorbed in the latter. Then the heat received by M will be greater than that lost by M r and that lost by N will be greater than that gained by N1.1)
Now the heat lost by Mf may be taken from M and that gained by N' may be given to N without loss of available energy. There remains a balance of heat gained by the hotter body M and lost by the colder body N which is not compensated for by any loss of available energy in any other part of the system, which is contrary to the principle of degradation of Energy. Similarly 2Vv cannot be less than 2V xy.
(3)  TMN is   independent of  the   size  of the  systems M and N provided   that  they  are   thermically   homogeneous.    In the case  of homogeneous   fluids,  2Vv is therefore  a function  of their volumes and energies per unit mass, not of their total volumes and energies.
This result follows from the previous one by observing that the ratio in question is the same for any two parts of the same two thermically homogeneous systems.
(4)  TJJ/.V is equal to unity when heat -equilibrium exists between M and \2\T, it' is greater than unity when heat can flow of itself from M to N, and less than unity when heat can only flow of itself from N to M.
(5)  We have the relation
(66)                                 TMNxTN,f^ 1.
This is simply the property of the differential calculus according
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•whence if AA is the same for both cycles dQN^>dQ'y and e?,<2v of the bodies are altered by the displacement, for example a mass of gas which is colder than a given body may be made hotter than it by compression.
